Integrating the radial part of the Fourier transform of the product of N hydrogenic orbitals results in an associated Legendre function that can be reduced to a finite series of elementary functions. This transform is found to depend on a polynomial in the wave vector k divided by a binomial in k raised to a power that is the sum of principle quantum numbers. This form facilitates the analytical reduction of integrals arising from orthogonalization corrections in atomic processes. Transforms for the product of orbital pairs (1s, 1s) through (1s,3d) are given explicitly.
I. INTRODUCTION
Matrix elements in atomic physics are sometimes more easily integrated by Fourier transforming parts of the integrand and then using a technique such as Feynman parametrization. ' The general formula for the Fourier transform of a hydrogenic orbital in an arbitrary state, found by Podolski and Pauling, is sufficient to calculate the first-order scattering amplitude for three-body charge transfer, but knowledge of the Fourier transform of a product of two hydrogenic orbitals, I (k)= f d re '"'u"'(r)u, (r), (1) is required for matrix elements involving bound-state projection operators such as orthogonalization corrections in charge transfer. ' Fourier transforms of pairs 
(n -l -1 -s)!(2l+ 1+s)!s! and similarly for the primed orbital.
Using the product formulas and completeness for spherical harmonics, the angular part of (1) 
The 5 functions remove the infinite summations in (2) and the second 3-j symbol is zero' unless -M=m -m' so that
(1) can be written 3S 2729
where
2)(ut+&/2)/2~+ 3/2 jr +k and y = Po /n + P() /n ',
Ref.
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The form of the solution in (9) is compact but is not conducive to subsequent analytic momentum integration.
Using recursion relations' repeatedly it can be shown that c =n+n' -w -2 .
(16)
For the special case of 1'=m'=0, the summation in (7) collapses to one term L -=l giving' 
(y +2)/2 for y even (y+3)/2 for y odd,
y =s+s' .
If n ' = 1, the s' sum also coHapses to one term s' = -0 and 
Finally, if n -1 -1=0 (a nodeless wave function), the remaining three sums collapse to the valuer s=0, g=1, and u = -0.
The Fourier transforms (1) for the common case, n'=1
and Po Po, are given bel--ow for r= I ls through 3d I:
where 
